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SBSBffig&Jf 1 2t%il<D3-?&mi 5t%2<D3-2 

m®$m 1 2 1 <D3-^g&jf 1 5 tO^^CDX 
T^TU >^BffiJ©^fc£tt.5±OTKgKJl 1 2 CD*! 
iOfe/h^^. *&, ±gB&ffia&Jll 2 t3Bl(D3-? 
3&B 1 5 t(Di^^^(7)X7^7 U >^M#J©^ti5 

v?>±.&mmffim 1 2 wintt, ±^@§bh 12^1 
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S. 



[ttttM$©«SB] 

^n^*n'>^< tfe i * 2 o 

■«fii»»s»j«-rs«ffiaHt, £©«iisw©fli*« 

[»#H2] fflEOTflM^frcs-^IM^©!^ 

Hfi. WE»^^©«tt«*lRliB«©SH«a5K:*W-SWE3 

-^8BH©*§ck 0 £ t £#f& t-f 3St*S 1 E 

[tt&I 3 ] ttGB&ffiJI©JK#tt IrHB«©«*K:* 
0/imJ:D*£<. 0. 5 AimJWTT&SCl 

H. 

[»#H4] lftEttffiM©ll^ffliBIH©M«k:£ 

Otfm<tD^<. 0. 3 tf mOTT$5^ 

Ho 

<. 0. KT*S£i&8r»fc-r*iM3j»!H 1 fc 

■nt4©V>-fn*>fcE«©»R«aA.y h. 

<, 0. 3tfmJWTT&5;i<!:£#®<bT3§it#]Bl& 

v»u4©^»rn*»k:K«©jm«»'\y h. 

M#K7] l»fi*ir *:/■©»*«, 0Mm<kD* 

&«r»b6©virna»k:E«©*iaas;'\y h. 

B9#H8] Ht, EBm^K^JROSR^Sft^fcC 
t**«i:-rs»*3Blft^U7©VJ-m3S»C:E«©» 
■BBS'S y H. 

[»*«9] fflEB»fc#R*JR»)Simi, m^Sta 
SMftJlS^ T?*ft C i if Stt#H 8 £«©8Rtt 
ft'vy H. 

[M$R 1 0 ] MEEftff *R»JK 0 fuJE* 
V -7 ^©tlcEBSftTH* - <t *tt*tr*»#Jl 
8*fctt9E«©»««»'Vy H. 

[s#jhii] aawcaissn. aoEak«ftic» 

^n-6n*&<tfeio©HA»6&<&2 
■ovm&mt. £©2o©ffl£ii©inici&BW£fl-UT 



»E2o©«ttliWE*ll3'f;W*»fiW*«-ia* 

iWE 2 o ©&ttl © 3 ^ © < i -#©{8ttl £ J£ 

**JB©«fflH«MIR:«aWC:«8^an*3-^aits 

»jdrrs£#K.' KrEtt«»ii©«ft#iRiiiiiii©«s(c 

*»t*B*. ME«S6WifcitoE3-*»JIfc©IS£f» 
#©IMraffliBft©ttffi£&tt*ttEBffflMroM£ *> 

t>/h*<»riE-r*cfcs»«trs»ii«»^y h©» 

[M*812] ffiE»*8JI£ttE3--*tfJI£©ft& 
^«^©IKft:»Aiif«©««(c«»t«MEttttffiJI©« 

WEIS^»»©ilEfl*filiB«l©jS8«fc*W-*l»E3 

-^fiSH©s«i:o*)*€r<-rsitsi*«fr*ii*s 

1 lEfcOJMH^syKOHifcErfe. 
[Rsftg 1 3 ] fittEtt&ffifl©tt^ffli5«©3Sttf:: 
*lt*B*. 0/zmj;i9^:#<. 0. 5/imRTit5 
it*»*it-«BI*3Bl 1 *fcttl 2E«©^lim^ 
'vy F©tttoErJfc. 

[S?#S 1 4 ] ffiEBfittJI©ttfl&lRliSfl©«ttfc 

*5tt<5<i£> 0MinJ:0**<» 0. 3 /imfinFfT* 
^t^^fStt-^a^Sl 1 *fcttl 2Elt©*0tttA 
'vy K ©«»*&. 

[St j£S 1 5 ] tftEttBflra©JP&£ . 
€T<, 0. 5/tmKTtrs^t*»«tr*ll*Bl 

i *v»l 1 4<D^-rnMzmm<ommmm^\y F©wt 

mim 1 6 ] ffi£B&SJl©J9*&, 0 » mj; 0 * 
£<> 0. 3Mm£JlTt-rsct*W«t"r-SII*Bl 

lftuiH ©^>rn3WcE*©*««»'sy hows 
nt*9 1 7 ] we** y :/■©»*&* o umct o 
i lftnn 6©^-rnA^£«©i<nittSi^9 h©» 

[IS*«18J Hie, E«m<IK**D*^*»lJE-r 

urn^tEisoifKait^y H©sBjfi*fc 

WBMCsy H©Saii^&. 
[§8*S2 0] fflEEftA^tt»%0*7«. WE* 

f y 7Jl©<WcgBffi-f££ t?&1#^«hr^iS*a 1 8 $ 

[%B^©Psa^uiW] 

[0 0 0 1] 



ft$!2O0O-251219 



3 V-y 



[0 0 0 2] 

[fie*©&ffi] is^, BjjT^^gaicfliir^ns* 

(£*T, MR (Magneto Resistive ) <hffi-f. ) m 

[0 0 0 3] MRSfc^-iUTtt. A^rtt«Al&^ (& 

T» AMR (Anisotropic Magneto Resi.st ive ) ilB 
T. ) »**ffl^fcAMR3l^P. grtBftffift (KT, 
GMR (Giant Magneto Resistive ) £ET.' ) 
ffl^fcX bf>;WyGMR$f-?>X t° > h >*;PGMR 

St, MRift^-ct^. mi v-;i/FJf £312 
v-^KBte. S^CHfJ&©IBIi*l»TTE«*n, M 

R*^ ta* i «>-;w KB 1 2 ->-;u h'Srop^tc, iSM§& 

[0 0 0 4] UTtt, R«S!«ageiUK 

^©ifciwisns. »#a*sf^&5si»a««aE 

■S*fc&T«BttB£, ±W8ttHi. £*l£20© 
*L-0»S. T^tt*fc±»«ttJi©5fcilill («#*r 

S&fiSttH fc±«8ttJI©|g£«©H 0 fciMSSTttK®* 
«fc3fc»«SnT^<&. £©«fc3&«J«©»§*ahtfiH8E 

[0 0 0 5] £Z.7>-£. mSkTjZtrmWretS.* Mmm 
?Bfl[fl:*«SasnTV»4. ±>£©«j£©i$$ifi8a'\-.y h' 
*ffl^T, KEft«flEftK:*rj£-rajfci&K:tt. ISfi' 
0¥ffiK«fc&9lcB»Sft-5x-** (x-^© 
iBEftffift) Sfca&fcttntffc&fcu. x-*©SES 
**©fi±tt. »*fc3*F©tl*iRi±£#fc:. BjJx 
****©««E*llMtE©tt1IBfll±, ^yHO«i?±i 
fc*J:cra*&*«*©KH«»fc«K±oT»i«Sn 

[0 0 0 6] Sfra** : p©l6*S|p|±S«TffiBflk« 
££6l±£-&S-r?©*Rtt, 2^©Wlffl^fyy 
H©J***/haf<-tSCfC»S. U*>U EfiMr+y 



2 ?©«sn(r«(t%iBft©^«©ain«jiLatft©«^ 

£*to<©T, ^©TfclRJM***. 
[0 0 0 7] iSE»fFft*i«*St)5-t?©¥Stt % B 

5. ^tV^Kx— ^SEfcTSSh^y^Rtt, 
ffl^. TP I (track per inch) £1^5 h7 7^fST 
mLZtiZ. £©h7v*fefl^|fi]±K:HT5»fra* 
*?©££»* h5y^©li***S'\y H-^ftft^S 

[0 0 0 8] ££3T V J^bfcfl»©-«tt&*R« 

MDifffl^2y-^Ki£ifeT^?.0T. 

««»©«**< -ra^ta*-?*^. zoTcsb, mm 

y**«©Gi±KiH#fcifei;stt*. imf^u 
[0009] ±jrr5ras/as«ft-rs#atbT, * 

H&ff!f§5, 4 5 2, 1 6 4*t£fi, ~F&B&S3-©H 
*fc. ZLWfcBWlFJBS. 4 5 2, 16 4*£tt. ±» 

m&mz. «**»*»riE-r<&jsi©jit, 
s»jdrr** 2 ©■© 2 :?©■&:»■»** c©2 

offl»©«^aB»Cfe^»T, JB2©M©«ftjSl©J|© 
fi«k?)t>**<U «2©]B©fi^©nAffi^ $1 

© h © w«® a> s & a s $ nx V > 

-5. 

[0 0 10] Sfc, ffli*^©^ ^^*ff*ia«©E 
■HB*43E*iS»-r5^Rt LT, 10-105 

9 2 l^iaiKtt, ±gfatt®^, ttttff»«»jdrr« 

m2©l©5fe«g|5 (jH^l4ffifil©MI 

[0 0 11] 

H©««i*«2tfmeflE©«^t:tt. JHBn-fRio 

•^©aawso. 5 MmaTes»cifig/jN-r mm 



#§§2000-2512 19 4 V-> 



•fc U Staffs *ff 3 «^©!t#ttT*S^ 

mn<ommftakitifism\zit!& 1 n 5 ran 

*. ltttti©*BI»IWS5. 4 5 2, 1 6 4*ii,fctf»PIJ 
¥lO-1 0 592 HMiiJ5Hfn i b. C©«t3)&BI 

[0012] sfc. ±amtt®^, m 

2©jf©2o©H(c#ttfc*§-&, — £©«*£-f5£i 
©■©±£. *2©HS»j«T*J:3fcl/Tt>&. ■*© 

ft*©&ffiT«> F©MMfc/Jv5<-r* 
t, *©*Sft:m©*ffl±fc:»ifck<iB2©«S#fifc 
L&ttn«&Sft:<ft:D, MIHBJS'Ny F ©«»*»» L 
< ft: S 1 1» 5 HHXSM«*o & . 
[0 0 13] ^SBWfi^^SWHjfilCfi^Tttanfcfe 

©t, ^©aw«, ««iS/hs<bTt>, esb^Bft 

«»©jfe**TS<»1»"C«»tt»ftiBSC-rct*»Jl: 

feJ:rWE-©fBS*ffi*iS«-rsc:tt:**. 

[0 0 14] 

*, *n^n^ft:<£fclO©M#5ft:*2:3©Bttl 
H©2'D©«ttJI©|BHCIMWi*^UTE«anfc. 

«&^vFT?*-3T\ 2t5©^ttH©'5^©^ft:<i:t) 

«**ii©«iiaan»K:«»«k:»^sn*3-^«it 

S*U BSffiJI©ttft#i4iBM©j|tf(c«»t«4IAt, 
GBS&Jf 3-*«Ji i©IS^£©*##fll1ii«©«l 

[0015] *%$©aiBfli5^7 F©«fi*ffitt» k 
sttttciiissj'u jat?c»iw(:t:»i6rt-s«©-a!j«^ 
+ y^)i*^UT«fii-r<5 2o©«fli»»***» *n 

^*ft^&<<ifclO©l;^Sft;£20©&ttJ§£, £© 

2o©«ttjB©niciawi*^bTEK*nfc»«i3'f 

<ttl-*©«ttH*»i«r*x8A«. -mweftft 
z.nmmitm<Dtmit«£.m9Bjniz» 

<**I^iiill©iB«lc*»t5fi*. 5BffiSB®<h3-^g&B 
£ ©IS^»»© «Efls# iSjffifi!l©)^SSlci3 tt £«8BJ1 © 



[0016] *38w©jww8aiAy f *&«*■©»«# 

ffiTfct, ffi&SJB©^#ftffiffl©S$lc£i?£4B;0t. 
&@g&Ji 1 3 - £ t ©3®£^#©&ftft[6]iB{SI©3i!i 
SB It ^B&fSJi ©£ ck 
[0 0 17] *38W©»IWa»^y Ffsfctt-t© 
JUfc&STtt. «Atf. »«*Jii3-2fOT&©IS£ 
«#©ll^#flffi«©*»K:*tt*»*«l©«£, IS 
^aS»©ME*»lSliB«©«K5t:*^« 3-*6M©e«fc 

[0 0 18] ^ftHOffRttS^? FSfctt-t© 
»ifc#t!n?tt. tt&8«©ft#ftffliBfl©Sffik:&t** 
fll*. filAWt, 0/im<tO^<, 0. 5Atm^TTfe 

-So 

[0 0 19] Sfc, *5KH©JWIHB*'\y F*fctt*© 
JBfc&iTett. roffiJl©tt^fiiiift©ffffilc«fj-& 

tS«. 0Ox.fc£, 0jimJ;D^<, 0. 3 /imKTT$ 
«. 

[0 0 2 0] *58W©»BI«jS^y FSfctt-t© 
HflDMSTtt, BffffiJI©J9*tt. «*tf. OwmctD 
0. 5amKT^, 
[0 0 2 1] *%n©fflRBa^y F£fctt-£© 

*i*<, 0. 3/imOTt$5. 

[0 0 2 2] Sfe; #*W©*IR«*'NyF *&«■€■© 
HJfcWfeTtt. !B***y7*Ji©W*tt«*.tf, 0«m 
0. 1 /!m«TT*5. 

[0 0 2 3] Sfc, *58W©»BW»'sy FSfctt*© 

iry^lCf (cSBM UT *> «fc t». 
[0 0 24] 

[»«©*»©»«] ttT. *369i©*M©»«KOH 
THIBS#l«bT»IBfcRWrs. 
[*58«H©» 1 ©*JS©»ffi] Hltt, *mA<omi<D 

ft:*. Bill (&#*f|Sjffi-z*a&3x7'<7 l J>:7 
ffifcaitft«riB**l,TV>*. ffaTilfc^ 
WWU mm§2gij8l^©^fT*(fil (S^©«n©*[6j) * 

[0025] ^mmoBmiztemmm^y f«, t. 

7-f^fcUTffl^6tl*Sffil t, £©gffil©-#© 
ffit:Bj»-r««t3K:8a»t5nfci»»H2t, d©Sfi#H 
2 K*»t<&S* l £ttK»flK»»T*J:5K:Rtt&n 
fclBBlfll*f|[*JR03lH t 41 1, ^©M*H0^ : ? 1 4 1 
!C*»t*l»Ji2 4:ttR»«CBI«-r*J:5lcK»t6n 
4 2 t. i©»*j&**^ 4 2 tC43lt5 
R*« 03(^4 1 t«K»«fc|»tt-r*J:5^Wt6n 



&SJ2000-2512I9 



5 K~y 



[0026] «*«osiH t 4 us, mmm 2\ztmzm 

»«fc O&STSGv-^ HI 3 <h. Z(DT^>-)1 K« 3 

&t>. MMDif 4 1 f 4 2©j55*l:ffl 

Stffif. ) 9 <t. T«->-;P KB 3 £TOT4Jf 9 t 
©BUc. ^®Tfe£T^>-;WK*+y:/lg£4;fccta" 

[0 0 2 7] »*&i5*F4 2tt, RlilttjIXf 
T-fe-5. £©»£&*** 4 2 tt, T8«ttli9£, £ 

©T$SStt« 9 f'*ltS±SB->-;i/ K** y 8 t tt 

£tt£TSMBttJf 9 £tt^«©ffitcBBrr5«k-5 KR 

»tsn, i.^), -a^«»Kff»raiiituT©x7^7u 

>^Bi4 Oftl;:iW3tifc±flR8ffffij| l 2 1, C©± 

msttffji 1 2 ©ttttttff icatftttiztg&snfcjB i © 

3-^SSJI 1 5 t, £©Jg 1 ©3-27S&J1 1 5 CBAtt 
fc«SSft&j82©3-*«JI2 0£» £©fg2©3- 
^g&H 2 0 ££lt&±SBS&ie 1 2 <htt5*rfi!l©SgB 

tTgpmeH 9 t<Dm&m§mtz8mtzm&M 1 3 , 

1 6 <t£^rbTH&. 

[0 0 2 8] ±888881 2; 3-*8Hl5, 2 0 
*«tt«tt«13, 16(1 JtSPett«^«lfiK-r-5. £ 

fc, ±8fi8ffi8)f 1 2tt, *RHic*tt*&K8Jltc# 

£U 3-£8Hl5, 2 0&J:lflttttJ|l 3. 16 

[0 0 2 9] t*a**f4 2ll. JSC, ±8ttff8JI 

12. 3-^115, 2 0i5ckD^ttSl 3, 16* 
£&5±8fiBttll<t:. Kffty^il 0 t(Om\Z. ® 
Mil. 14. 17. 1 9S^UT»tt6njt*R3 

[0 0 3 0] T8«8ttlf 9. ±8flMf8Hl2. 3-? 

8S15, 2 0*3cttraStt«l 3, 1 6tt, -RKtt* 
A-VD-f (NigoFe2o) tt>yxh (FeAlS 
i) £ffli/»T#j£S*l*. ffi©CSJi:LT, ±88^8)1 
1 2 £. A-7a-f J; D fe«fi««^«K©«fiT?»|ji 
l/TfeJ:H. ^©J:-5!fe»fift»*afflB}»©WtbT 

H. Ni 4 5Fe 5 5> ^yfct* (FeN) ^©ft;^. 
Co^7^7r^^, Fe-Co. Fe-M. Fe 
- C o -M©4>©5 "&©'>&< t h 1 fflB£$t7 -5 £ t 
*«T*<5. Mtt, Ni, N, C, B, SI, A 

I. Ti, Zr, Hf, Mo, Ta, Nb, Cu (Hi* 

n*>fcwt) ©**6ajRanfc^<t"biiij8i7r 

**. £©±5tti«fiftroftA©4mT±8Bff8JI 

1 2^^fi)cT-5^t{CcfcO. ffift$A©fif&UE6K#lC 

s. ■ 



[0 0 3 1] *&, T8$ttl9<i:±8ffi&ttJf ©'>&< 
<tfe-^Sr. A-vni-±Dfc&lg^©#*reffi^L 

©«t3*S«trtsp©«»©«tUTtt» Co-Fe, C 
oNiFe. Co»7t;i/7rX, Fe-Col7W 
7rA ^yfttf* (FeN) ^©ft£$|. Fe-M- 
N. Fe-M-O. Fe-Co-M-N. Fe-Co- 
M-O, Fe-Co-N©tfi©5^©^<i: ; foiaS 
•ft¥tf*£fc*«T?*a. Cl^T, Mfct. B, Si, A 
1, Ti, Zr, Hf, Mo, Ta, Nb (IrVftifc-fc 

mm) ©+j&*6ji«;Sftfc4>&< t%> lasre**. 

[0 0 3 2] tes^ '^HO tt. «ittt, A 1 2 o 

3 . s i o 2 mn&mmtM^ a 1 n. bn. s i n 
«©Sfl;«K:«fcoTjgj«Tsc:t*«T?*s. £& 
y^Hl Ott, Au. Cu. N i P«©3tfItt!lM8 

[0 0 3 3] 0 2 tt, 01 H 
»t*»*«5»©iE»**-r«HIH, H3tt» Hlfc*b 
FIC£tt3&@8#©ifi&£j*T¥Bi[3 

ti, ±8fi&«8Jf 12tt, I7^7'J>^I (&#*rfr 
ffi) 4 0*&^©^©&tt£-?©S#-?tt1Itf— £ 
T% t ©&«£ 0 fex7^7 U >^®4 0 t ttRMfiJ© 
8#Tte»* < ft * «fc 5 tt»tt**T ^ 

^l©3-^gBai 5(4, X7^7U>^H 

[0 0 3 4] 04«, HlKl*Ufc*iHB»'SyHK* 
»t*«««»©ifi»©*IJtffl-WS*-riEliiB (ME*» 

77*110 icgrrsTWBttJi 9 ©stt^stc^o 

75:43. 04tcj3^T. 49#6£J:tf5 lttMR5[f^ 

- KA'-f 7X©«WBS»fc-&*»&'b**. 
[0 0 3 5] m 5 01 lcwb&*lt*»<\y H fC*5 
»t * *TO»©ififlW)*ifi©ffi©« * wTjEHHT 
<&. H5C*bfc*jS-ett» T«IWttl9©5-64 £ ^y 
ySl 0fc«t««l»9 atfi&iRfcJgjaESftT^*. d 
©«» 9 a ©tltt. ±ffiBSffiS 1 2 fei^sB^^^ y 
y"Ml 0©St*b<&oTV>*. C©«fc3&«ifitt, 
hUA (Trim) «JSt"*fitiS. C©hU^«iSlc«tn 
tf > T^JSttl 9 ©^» 9 a tf±SB«ttJi©±»« 

»«*4jE©*<k*J:^-y-f H7'J>^>^#»cJ:S 
BES»lCi;*-fe«fiHT*J:t*»T?**.- <t*. ^9a<£ 
TS5^ttS9i:«SiJfi©®ibT i bJ:^„ 04 t 
B5CiV>T. ?3Ht6:j3 t fctf5 lHMR*f5 

K n-f 7 7. ©fllfll fe 5 . 
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6 V 



[0 0 3 6] friz, 02£<fctf03£#I?bT> 

[0 0 3 7] KTOBMrctt, H3fc«Ufc.fc5fc. ± 

im&m<D±mtM9M 1 2 017^7 u >^bs 4 0 m 

SffiJBl 2iI103-J/^Il 5£©&£&#©X7 
^7U >^ffi4 0IH©giS£&»t£±8&&8JB 1 20 

5 <h©ijg£g&#©X7'<7 l J >^ffi4 OW<Dt%mzi$tt 
Sfgl©3-?g«Il 5©4s£W3£T-5. ifc, 17 
^7'J>^I4 0*f., mi<D3-?&mi 5 017^ 
7 'J >^®4 Ofl|0!)««^Tti!)lgK«d 1 £U ±8B«fc 
@S5« 1 2K£ttS-)fccD^£WTSaB#©ft;*£d 2 
its. £fc> @2l;iLfcJ:5l; 1 iflHHttMl 2 
©JP3-£P2L£:-f£. 

[0 0 3 8] *gmo»*T?tt, ±gB&®SBB 1 2 ©I 
7^7 'J >^tS4 O^WiaSSBlcSttSilfWl _kgB& 
USES 1 2 £!g 1 ©3-£gBB 1 5 t©^^0l7 
^7U >^®4 0<B©*SiSBt;:i5tf3±Sftl@SB/f 1 2© 
"HW2 J;9t>/h£<&oT^£. ;i©W&£j£-T?gt" 
Wl<W2i:^5. 

[0 0 3 9] #*S6©^figTtt. ±g&B*@S5Hl 
2iBl©3-^SSSl 5<!:©«S£g&#©X7^7'J> 
^®4 Ofl)0>Mlffi(C«(t«±flNHiWll 2©1SW2 
*», ±attff«Mi 12t«l <7>3— 1 5 £:©*§£ 
g&#©X7^7'J >^ffi4 OMOiffi&lZ&ttZfgl ©3 
5©i|i§W3«fc9 : £>*€r<&oT^5,, £©HI 
«^iC-e^T , w 2 >w 3 1 tt 

[0 0 4 0] ±BWttJIKiSftSfflMJBl 2fc3-* 
8B15, 2 0*'±C©J:3ft»tttrs^fcK:«tO, 



t. mb<mn?z. 

[0 0 4 1] *"f, 06fc<^L08©&$i0£#!&L 

[0 0 4 2] 06 (i, *l&^»ffilctt£ffl|g«$['\y 

h* (1) (1) Tfi, W2=W3i&o 

Tl>5. 04". «F#1 1 2fcH8ffffiJl&$U n 

^ 1 1 5 tefg 1 ©3-^SBJI£gbTV>3. 
[0 0 4 3] 07 «U ^^O&flteffSffKBftAy 

mwmss.^*jY^vY (2) tn?. mh (2) n 

it. W2>W3tftoT^5. 
[0044] 0 8 tt. ^Igl&a&lBKftSltlRBjK^? 

^■yF (3) (3) "Ctt, W2<W3t 

aox^s. 0*, w^i 1 2\mm&mzm. 

U fffll 5tefll©3-^8&Jf £8UTt>£,. 
[0 0 4 5] H6&*»LH8K:iRb&»Rtt, H"ftl 

JMBBft^FSXT^TUJ/^iB (ttT» ABS 
£*>v»3. ) *3J;^Sffi©ffi(cSit^ffi-e, ffiSKfctt 

[0 0 4 6] y5al/-> 3 >TStl/fc»M 
#©?*>. MP (1) -'v.yb* (3) 
£. «T©^{C^-T„ 

[0047] 









ffifbttXft* (G) 




0. 8 5 


1500 


9000 


mmm 


0. 3 


1500 


20000 




0. 2 


1500 


9000 




0.025 


1500 


9 0 00 




1 


15 0 0 


9 0 0 0 



[0 0 4 8] 
[*2] 





0. 1 


flSffilWl (*im) 


0. 1 




0. 08 



[0 0 4 91 H5fe*W^Ji©l9*t«. MRf 

5. 



[0 0 5 0] y5al/-y3>tSgl/fc^05%, 
A, y |« (l) (3) fi*T©S 

t3T$l>. 'VyF (1) Tftt, d l=d 2 = 0. 3(tm 
(2) Ttt. dl = 0. 5 um, d2 = 
0. 3tfmT3&5. v;K (3) Ttt, dl = 0. In 
m, d 2 = 0. 3 (imt^S. 

[0 0 5 1] Sfc, y5al/->3>TU. MRa-nU 
£5#tU E®Gf©tt»ft£4 0mA<!:Lfc. ->5aV 

ffiT©B£ftKB (T) **J6TV»S. 
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[0 0 5 2] H9tt, ±12©^ h* (1) H 
(3) ico^T, '>5a.U-S/ 3 >CJ:oT*«6fc. K 

v;H (1) "Ctt, fi&HgBJf©$fc>SSi (ABSfflOM) 
Z.t1fiftfrZ> 0 A 7 F (3) Kfc, (1) 

©«iaa*£&tts. 

[0053] £*ik:#u *tt<mwz.%znmm. 

FfcaftfrTS^y h* (2) Tti. &@SBlI©5fcS« 
CO 0 5 4] jfcK, HI O£cktf01 1£#R8LT. B 

[0 0 5 5] HlOtt. a^H (1) 0«fc3tt»«0* 

HKfe^T, «S*IW1 0. 1 urn, 
0. 3 Aim, 0. 4 Mm. 0. 5 mtfcfcStf&iS 
©. 8*«lrt©^*flE$H&S*-tB"e**. fcfc, 
Wl, W2, W3©M&te, Wl=W2=W3m. 
BlOfrS, (1) ©±3fc«MK©»K«jJ'\y 

KT»4, Wl*t0. 5 jtmSCFfcfcat. fiS@SBJl©ii 

ssbji ©&$ c sujtr * wi \z&t> •vmn.mfa l^t < & 

* £©<fc5fcflg|6]«. Wl#/Jv£ 

[0 0 5 6] 011(1 y\y H (2) ©<fc5tt»R©* 
WB»^y Hfc*t»T. ffiB@i|>SWl£, 0. 1/tm, 
0. 3 ym, 0. 4 ^m, 0. 5 umt&{k-&Wtt£ 
©. «S*«rt©«3tC*flE»***"rHT»*. 
Wl, W2, W3©H&te, W2>W3>WlTa&-5. 

01 A-yK (2) ©«fc3fe»tt©*Bt«a^y 
HTtt, W1*»0. 5/imHT©ttTfe, BfclgSBJI© 

«SWH©5t«ST»*nTfr» 

tlcHL/T, Wl^o. 5 um^T©t^{CBJf,^Jc3S 
***»0. Wl^O. 3MmOT©t^»lxft*^WTf 

[0 0 5 7] Jfcfc. 01 2*±I)tHl 3£#I!8LT. 58 
«fKH©JS*t«fiaHrtfC*lt*«*ffi«©»*t© 

[005 8] 012H. 'N-y h* (1) ©J:5*:»tt©* 
§UtB§iAy FKiJUT. fi8®g|5Ji©Jf 0 . 

2 wm. 0. 3 Mm. 0. 5 Mm£^{fc;£ -&£<!:#©. 
MOTrt©^lBflE$Mfr£iK-rB-e*S. 01 2fr 
5. v;H (1) ©±5fc«W©»RB£'\yFT?tt. 



P2L«»0. 5 m m£TF© £ E8sS?tjM©5fc3S J: 0 

•5. c:©J;5ftMl6]tt, P 2 L#/jM*<&&&i; 
S^lc&D, ft£P2L)9t0. 3 um&Tf(DtZ\z&\z 
tot. P2LtLT0. 5 Mm£LL©/p 

[0 0 5 9] @1 3tt, 'Vy F (2) ©«fc3fc#tt©'* 

Bto&'My HKsivr, mm^m<Dm^-p 2ls. o. 

2 Mm. 0. 3 Mm. 0. 5 timt^t^^Tct^O). 
B*»Hl*i©H»ffifl^tf*iS"rB-e*<5. B13*> 
6, (2) ©«fc5&JBtt©*R«faAy FTfct. 

P2L**0. 5 MinOTCttTfe. E81SnBli©5fc^fflJ 

««HB«©ife«*T**»nT^*Ct 

«*awe««i&»?-<5 c £ £B&ik-rs c t kb 

LT, P2L*»0. 5MmHTOttimi&^l;MA5 

**. z\(Dtztt>. mm^m^^omm^-r^zt^m 

[0 0 6 0] £H±K9iUfc«fc"i5lc**»©»!BTra:» ± 

antttns. ±aH&iraji 1 2t3-^mmi 5,20 
t s t^ic, t&mm&rn 1 2 017^7 y >y 

B4 OM©ttttC:&»?&tiL TfctoSfcMiWl*. ± 

gBfi&ffigBB 1 2 i» 1 ©3-i7gBjf 1 5 £©»£«#© 
X7^7'J >^ffi4 0M©ttffi£&t*S±aHHHMi 1 
2 ©1iW2 <£ D fe'/hS < l/TV*£>, CltlJCj;D, ffiS^ 
WlS:/h$<L/T ; fc, W24W1 J; 0 < f S £ £ 
diD. ±W8«ffiJ|l 2«tmi©3-i7g5gl St© 
tt£»#©ffi«K*fr*«ttJI©fle«S** < f?, ^ £ 
^(Dtztb. SttHWl«/hS<UT , b. JK^ 
J^««5»©ife«*TJi<Jft>t»T«»tSft*ieC"J-2:i: 
£g&lt-r ^> C £*tW^£/S:.2>. 
[00 6 1] Sfc, *Hlfi©»JBTtt, ^FfC, ±gRKS 
IKH1 2£?gl©3-^gBjll 5t©efti»oi7^ 
7 U >^®4 0fiJ©®ggtc43tt-5±gRB®gKH 1 2 ©*S 
W2 5. ±«aWa«Hl 2£JBl©3-^»Jil 5t© 
^»0X7^7'J>^I4 0«©S8»lC^ttS*l_ 
©3-^SPSl 5©ipsW3 e t«3t>±^<-r-5^£(Cj; 
0 . ±gga@S5H 1 2 ©17^7 U >VW 4 0 «©«S 
T&to£&Si|iWl£/Jv£< UTfc, B^ 

3&*wi*»©ifeaBST?ji<^«fTr«aflSBi*ec-r^t 

[0062] *■©»*, **ii©^ii<c«tn«. h* 
sKEh^y^WfcLTfe. mmmm&ftoftmz&tff- 

*tT#S£*lc, «*a*m^©KHJR»fl:"b?rt6ia: 
S. £U:©^t*>6. **W©»ffiCJ:ntt. ESftft 
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[0 0 6 3] $&, **W©#«-Ctt, ±.m<D£o\ZW 
2>W3<!:Lfc©T> fgl©3-£g|$JIl 5 5, ±«tt 
@SBS 1 2 fcfctrvt* 1 ©3-**Mi 15±D fe*©* 

©flwnoijwsaic!**. ***©»ircw:. w 

KW2tUc0t. MHHWlS/Jv5'<l/rt>, W2 

&wi .to ta*T?£, ±j$©W2>w3 

©H»S*Sfc»r*c:td«T€, »iAvK©ffifi 

[0 0 6 4] Sfc, *20fi©}B*K:,fcfttf. ±3RB&$ 
HI 2©JP*£*£<T*£iJ8«»IflB£fcS. ItltJ; 
0. ±««BSffiJI 1 2 SttHfcJBjSfS - t«»nIIBta: 
0> 9 'h3<TS;i fcfc*. *&. 

*. 

[0 0 6 5] 01 4ft<,iL02 6?r#figbT, * 

^©»ttfc**»«B«'Sv H©»ifi#iSfc:rH»TI» 
W"T*. B14&V>UB2 6fc*^T, (a) (J 

x7^7U>^Bfcsa^»f®^L, (b) \mmw 

[0 0 6 6] *!6!fi©»*t:«*«Ji*jST?M:, *T, 
Hi 4K*bfc«t-5t:, MfcttTVH^rv^ (Al 2 O 
3 - Tic) <kr)&S£Ki©±K:, 0dx.«7^5^- 

(AI2O3) £Dft«flfiflfcJl2£, ^5Mm©jf^-T 

*%9*?4 lffl©T^->-;l^HB3^, l~3»mffl 

[0 0 6 7] HI 5fc*bfc«k'3fc, T^'>-;V 

b*jf 3 ©±K. .^j*tf7;V3^-*fctt^yfl;7;i/5^ 
ASrl 0~5 0nm©JV*£;t/'<y£r4MXU JNMM£ 
UTWT^-Jl'K^iry TBI 4 jfcfc, T 

$v-J]/K**>y7lg|4©±^ ff£JH©MR3tHF5£ 

»ja&TSfc»©MRR&, »+nm©»*c:»jsrr 5. 

Cl«fit7* M/3?XbA^->S»)it5. £©£ 

W*«Kffi#tt#T3!©:7* h w?x wt*->s#jfc 

m 7L tf-f * > 5 U >TIC«fc t> TM R H£x y ^> y b 
T, MRiSt^ 5£Jgj£T3. MR*f 514. GM 

R (TMR UtT>h>*;M8»fittS**) ) 

;UH^^y^H4©±IC, Bi;7*M/S?Xh/^-> 
ft7Xftl/T. MR^5fc**ttfc*«SnS--** 
©ail©«KJB6£. »rt-nm©JP*fc:#j£-rs. *1 
©*«JI6tt. TiW, CoPt, TiW, T 

aSiil/T*)J3n5. *K, 7*hUi?Xhrt?- 
>*V7h*7T%. 

[0068] 01 6\z7kvtc&oiz. mi<Dmm 



*J25 0~1 5 0 nmffll^T, ^©^^-XC^fig 

r*. m2©m@S7«, 09*. a, m (cu) tckoT 

#£3*1*. MU©«SJI6«,}:tfjS2©ttlIJI7ll. 

MR$f 5 K:««wfc»«ans y - h 

[0 0 6 9] ^td. 01 7K:*Ufc«fc'5fc» TSB>'-;P 
K**y7*4*«ktfMR* : f 5©±fc, i^SttT 
©±»3'-;H s :fVy7R8S, 10~5 0nm©Ji^ 
IC»j£U MRff 5ft->-;PH^lry7 r Bl4, 8|*gt 
SiST*. ±fflt->-;PH^y^l!t8©±k:, B 
tt*ttM»&ftD» K*lR0* : P4 1 fc*S&«*F4 2 
©J5D&tffiH&nsT»aHtJi9*» »0. 2~3 <tm 
©JS*t»rtEf*. 

[0 0 7 0] 01 8t^bfc=t5^ TttttttJl 

y^ilO*. 0. 04~0. 2/zm©J»*(I^T 

s. 

tjii o©±c> xp-h/w h*«jrr*fc»©iaR 

■ lift, ffl&tfO. 1~1. 5/imO)|*.|:Mt 

5. c©^a 1 1 m?L\Z7* hi/>?x Mrem* 

«T»J*LTfe«tV». 2fcfc, itil l.kD'btKr (0 
19 (a) tc43tt^#J) OtffltiHT. ttB&jft© 

fc&tC, IBS^ 9^110 SrSfrftftlCX-y^if LT 

[0 0 7 2] JfcK, 02 0\Z*Vtc£o\Z. X7^7U 

>?mfrzmmm 1 1 ©±kjw*t, 4 2 

ffl©«tttm^6ite*±aw««B 12 s, m«o . 

2~i. 5Mm©j»*K:»dtr*.'j:©t*raWPK:, ± 
VH»|12^RCttft««^ 3>^^h*-^ 
1 0 a t> BK^j£©fci6©aittJI 136, 0 . 

2~i. 5um©»*fc»jsrrs. ^n&±%»sffiJB 

1 2*^1111 3tt, WAtf. 7U-Atb-3%mz 
> ^ \Z J; o Tpfig LT t> J: Vi. 

[0 0 7 3] 02 1 K*Ufc«t3IC, ±g?a@SP 

Bl 2*-?7s9thT, <^->5U>^CJ;-dT, 
*t9^H0iTfflfflti9*. HAtfO. 2~0. 
5 umfz^X.y^>ifVX. h'JAWJfitT*. ^©h 
'J £»fj£f;: J; nii\ *h9y^©»*ii*»K:»4"r* 

««©j£*«o ic«fc*#B» h ? y ?m<Dmmm±?5 ^ 

[0 0 7 4] )k\z. 02 2t*bfeJ;5»c, Affile, m 

A.\X7)vz-7-£.*)f3.z>%mmi 4^. ««ix.«o. 2-3 

tfm©ff*IC»jaEU ^©m. ^©«tll4 6, ±35 
fiS^gBHl 2^3«kt«SttHl 3©^B{c5^^TSf»b 

e^fcttCMP {%mkwmm) tm^nz. ^©¥ 
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S^HctD. ±SI${B@g&JIl 2-*<fctfKttJIl 3©S® 
*5®m-rS<h*H, ±fflmMi 1 2 ifiBttH 1 3 <t© 

[0 0 7 5] 02 3{C^bfcJ:5IC. ±fl»Bffffi 

HI 2©±fc. «tttt*«»5fc.5SBl©3-?*JIl 5 
*»riE"t*. d©mi©3-£g&Hl 5«. **©«** 
fl|;UBI&l~2/im, JP*#t0M.tfiKl 0 . 2~1. 5u 

u*f»*flitvt\ attinoii:, m&M&LcorcitxD 

Bttll 0y*_tf*?JO. 2~1. 5um©JS*fc:» 

ritrs. ^ne.^i©3-^g5Hi 5uj;y^ttsi 6 

tt, 7l/-A#o#ffi(C±oT^J5)tLTt>J;^ 
[0 0 7 6]*;. 02 4fc7Rbfccfc5!;:. #J 

*tf7;i'5:*\ke>fc*IMMn 7S, #Jx.«0. 4-3 
um©J**lCJBj«U toil, efflSfiiI17S, mi 
©3-^gBHl 5 £<fcU®ttJI 1 6©SH(cM^)^T?W 

1Z9I* * fc tt C M P jW8 ^ 6 ft 3 . d ©¥£fc K <£ D . 

?f§i<D3-^jf 1 5*3±msi4Hi 6©*is*»«m-r 

JBl©3-*»JIl 5£«ttJIl 6£©|BW« 

[0 0 7 7] 02 5KS;Lfc<k3K, IMMI 1 7 

H*tf0. 2~2#m©ff*K:#j«-r*. *fii^8 
17*^3^18(511:, 7*hU5?^h3^6fe* 

HI 9 *5fc£fOT4fc»K:, m«2 0 0-25 0' C 
©fiSTfSfcMSt- *. 

[0 0 7 8] Jfcfc, SSl©3-*«Jil 5, «eaSl 9 
fectynBEttHl 6©±fc*$&*J|^J8©»tt*mj&»5 
&S$2©3— ?8J12 0£, M7LH%1^3um©P 

*fc»j£Ta. c©jS2O3-i?fi2 0ii, n-f;n 

8«fcDfe«#©ttflK:fcHT, 3>^W-jH0a 
iCMStltlttl 13, 16 fc^LTTWKttH 9 

tg»u oawicaasaft*- 

[0 0 7 9]^{d, B2 6£jKL&«k3fc. f2©3- 
2 0©±fc. ^J^«7^5^-J;D^S^-A*-n 
- hM 2 1 2 0-4 0 /tm©JP*fc:#j£?-5. flkft 
C, 7^y©fF^*ni£froT, X7^7U>7*M£ 

[0 0 8 0] jW3. TSPfiBttH 9 ±g&&@g&H 1 

2, 3-?SBHi 5, 2 o»i. -tn-^n. 0J;t«N i F 

e (Ni : 8 0fiffi%, Fe : 2 0fiffi%) . NiFe 
(N i : 4 5Mtt%, Fe : 5 5fitt%) , -fe>^7s 
K ^yft«c (FeN) ^©flj^tt. Co&©7t^ 
7r^^»©«ft»«««**fftfflV»T»j«UT'bJ: 
t»U tn6©tfW*2«aa±MttT»fiKLT'bJ: 



[00 8 1] **K©»«Ttt, 7s □- HA-f Mi, t. 
5<^©fF®j!jDI£J:tfS®jg:Hl 1©I7^7'J>^I 
«©SB*fc«fc o Tft£ 3 ft* . 

[0 0 8 2] ***©»l8"Ctt. ±ffittttJI£. -hSBifc 
SfiMl 2, *103-*«JI1 5*itf»2©3-^ 
S&«2 0©3 0©HK#SUT»j«T5«fc'5lcU&© 
T. ±3M&®3&Bl 2*J;^mi©3-^ggHl 5£, 

x-r^y^aoan,*, (5«¥s^®©±tc^-r-5z: 

t*«Tfr*. flh>T, -tSBB&ffig&Hl 2*3«fctfSl©3 
-7gBBl5£, A-7S7P>^-^7*-^5 7 

"ifttfti. *fc, **is©^(Cctntf, ±guettH 

[0 0 8 3] [*»ffl©JB 2 ©*Jg©^H] # K, 02 
7 &n b0 3 0 fc#HHLT, **W031 2 ©*J6©J£<i 
fcOHTiftWTS. fcix 02 7feHb@3 0 tC&H 

(b) ttOT«#©x7^7U>^ffifc¥fTfc»ffi*jj*-. 

[0 0 8 4] 4m©»ffi£ffi**Rttft'\? K©©ii 
#&Tftt, ?gl©3-7$Hl 5 43J;U:B314H 1 6 £?g 

rirrss-cwiett. m©%K©&tt£H«T&*. 
***©»«-c«, *©*, 02 7{c^tfcckpic, g 
i ©3-^a$H 1 5 tm&m 1 6 tomz&ifztmis 

14©±(c:, »K3-f;P2 8SrJg^1-i). 
[0 0 8 5] 02 8tC^bfc:J;'5(C, 
*fc£T;W5*J:Dfc*»M2 9£, «*.tf0. 2-3 
/im©JP*C»riEU. ■€■©», ^ffl»il29S, £1 

©3-?a$H 1 5 ^ct^tti 1 6 ommizmzsT'ffl 
misTW-iBit-rzo z\<DU<Dmm-)s&t\sTte, mtum 

imm $ fctt C M P ft* ffl fr> £ ft & . d ©¥S{b lc<t d , 
^ 1 ©3-^gBB 1 5*5<t(y®ttH 1 6 ©S®#Rti}-t 
5t*t, ^l©3-^g5Hl 5t^14Hl 6i:©p B 1lc 
EfllSftfc*IR3-fJP2 8«12 9(CJ;9SJ6&£ 
ftfc«JBtft*. 

[0 0 8 6] ^{C, 02 9fc^Lfc<t5t> ^1©3- 
^SSH15, *S^H2 9*5«}:tmttHl 6©±fc, 
a«*^ffl©fiBHt»S*»6ft:S»2©3-^»jB3 0' 

«^.»^Il~3/Bm©J|[*t:»riWS. d©^2© 
3'-^«H3 0tt. *K3-f;P2 8 J: 0 "b«*©ffi*ir 
*3^T, ^14113, 1 6Sr^bT, TSI5ettH9<hS 

[0 0 8 7] 03 0fcj*l/fcJ:3K:. ^2©3- 

7SI5H3 0©±{C, m«7;i/57-<J:D^-5*-A*-3 
2 0-4 0 Mm©JP*JC^fig-r^„ fttt 
fc, ^©W«aiSffoT, X7^7U>y®& 

^figtT, *%K©»ttlcfll«]9MSft^y vtt&m 
s. 

[ 0 0 8 8 ] *HJS©^!iTtt, ^1©3-7§BH1 
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5. Kftli 4*J:tfBttJBl 6©IHI©3Mrtfc:. ffBt 
■ 3 0fc¥S&Bf©±£#fiEr*££*«T**. cni: 

±0. f§2©3-£g&)13 Ofc, A-7$i7D>t-y 

[0089] ^m<ommm, *«=h;v2 8 

it, Ktl©3-:7gBJIl 5©±®iD&T$l©g&#lcS 

5 t-rnti«kv»©T» ±smsbi 12^1 

©3-*«JIl-5©KJlW«, »«3-f^2 8©iWCJ: 
oTMttftgttSIltttfc^. ftoT. ±flH&Kffij|l 
2*81 ©a-**! 1 5©±0«IBft*H<5i:t3Jf5I 

[0 0 9 0] *SMi©«IBi:«^-&'f-©tt©«J$. f^ffl 

»i©**©»tttn*T**. 

[0 0 9 1] [*ftn©£3©*ll©J*£] 
9i©83©*lfi©»lBHOt»TKWtS. H3 1tt, * 
**©»»fcff**flt«*'^ HK£tt5S8iS&#©>fi 
&£*riEffl0 («#»WiS*»6^fcH) T**. 
M©»«T?tt, »*ii** : P©T»«ttlt±»«ttJi 
£©Mfc, ll^BtDfliCMRJtfjpSEBbT^S. 

[0092] *mm<DBmiz&z>mmmn.'w n-m, 
•s&^siH^TWBttB 5 3 1. ±mmm<o±mm 

WMl 2t.ifi, Bf«©IBH*|»TTE«SnTt>*. 
TBH»ttli5 3 £±fln8ffflMI 1 2 t©W»ctt, #S*tt 
lfiM5 4, 5 5£?>bT, MR*^-5!WKtt6nT«r> 

-s. *aas©#irctt, Tssatts 5 3 tixmsmm 

12i©M©»£*t, IB@**-;/yjI«2:&5. 04 fcB 
B3 1£«Wr. ff^6£«ktf5 lHMR«f5 

[0 0 9 3] *^©ftjft£ffS*gH8ftA? HCfcft 

^ntt^OT, »*a**^ l 4:ll*«lO* : ?a:©W© 
t7h7 y ^*©^*a-fttt#tt*tt< 

[0 0 9 4] *?HK©J*glC£tt3*©4!l©;|ffj& ftUB 
S«fctf8S*tt, m©$16©£tt£Nttt-C&S. 

[0 0 9 5] *»9itt. ±ttft*lt©»!8lClHS 
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magnetic pole part layer 1 2, a 1 st yoke part layer 1 5, and 
a 2nd yoke part layer 20. The width of the end part of 
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CLAIMS 



[Claim(s)] 

[Claim 1] Two magnetic layers which consist of at least one layer including two magnetic pole 
portions which the part of the side which is connected magnetically and counters a record 
medium counters through a gap layer, respectively the induction type which has the thin film coil 
arranged through the insulating layer between these two magnetic layers — electromagnetism — 
a sensing element It is the thin film magnetic head equipped with the above, one [ at least ] 
magnetic layer of the two aforementioned magnetic layers The magnetic pole member in which 
the end section is arranged at the medium opposed face side which counters a record medium, 
and forms a magnetic pole portion, It has the yoke member magnetically combined with the other 
end side of this magnetic pole member, and is characterized by the width of face in the edge by 
the side of the medium opposed face of the aforementioned magnetic pole member being smaller 
than the width of face of the aforementioned magnetic pole member in the edge by the side of 
the medium opposed face for the bond part of the aforementioned magnetic pole member and 
the aforementioned yoke member. 

[Claim 2} The thin film magnetic head according to claim 1 characterized by the width of face of 
the aforementioned magnetic pole member in the edge by the side of the medium opposed face 
for the bond part of the aforementioned magnetic pole member and the aforementioned yoke 
member being larger than the width of face of the aforementioned yoke member in the edge by 
the side of the medium opposed face for the aforementioned bond part. 
[Claim 3] The width of face in the edge by the side of the medium opposed face of the 
aforementioned magnetic pole member is the thin film magnetic head according to claim 1 or 2 
characterized by being larger than 0 micrometer and being 0.5 micrometers or less. 
[Claim 4] The width of face in the edge by the side of the medium opposed face of the 
aforementioned magnetic pole member is the thin film magnetic head according to claim 1 or 2 
characterized by being larger than 0 micrometer and being 0.3 micrometers or less. 
[Claim 5] The thickness of the aforementioned magnetic pole member is the thin film magnetic 
head according to claim 1 to 4 characterized by being larger than 0 micrometer and being 0.5 
micrometers or less. 

[Claim 6] The thickness of the aforementioned magnetic pole member is the thin film magnetic 
head according to claim 1 to 4 characterized by being larger than 0 micrometer and being 0.3 
micrometers or less. 

[Claim 7] The thickness of the aforementioned gap layer is the thin film magnetic head according 
to claim 1 to 6 characterized by being larger than 0 micrometer and being 0.1 micrometers or 
less. 

[Claim 8] Furthermore, the thin film magnetic head according to claim 1 to 7 characterized by 
having a record signal reading element. 

[Claim 9] The aforementioned record signal reading element is the thin film magnetic head 
according to claim 8 characterized by being a magnetoresistance-effect element. 
[Claim 10] The aforementioned record signal reading element is the thin film magnetic head 
according to claim 8 or 9 characterized by being arranged in the aforementioned gap layer. 
[Claim 1 1] Two magnetic layers which consist of at least one layer including two magnetic pole 



portions which the part of the side which is connected magnetically and counters a record 
medium counters through a gap layer, respectively the induction type which has the thin film coil 
arranged through the insulating layer between these two magnetic layers — electromagnetism — 
a sensing element While including each process which is the manufacture method of the thin film 
magnetic head equipped with the above, and forms the two aforementioned magnetic layers and 
the aforementioned thin film coil The magnetic pole member in which the process which forms 
one [ at least ] magnetic layer of the two aforementioned magnetic layers is arranged at the 
medium opposed face side to which the end section counters a record medium, and forms a 
magnetic pole portion, While forming the yoke member magnetically combined with the other end 
side of this magnetic pole member, it is characterized by forming smaller than the width of face 
of the aforementioned magnetic pole member in the edge by the side of the medium opposed 
face for the bond part of the aforementioned magnetic pole member and the aforementioned 
yoke member the width of face in the edge by the side of the medium opposed face of the 
aforementioned magnetic pole member. 

[Claim 1 2] The manufacture method of the thin film magnetic head according to claim 1 1 
characterized by making width of face of the aforementioned magnetic pole member in the edge 
by the side of the medium opposed face for the bond part of the aforementioned magnetic pole 
member and the aforementioned yoke member larger than the width of face of the 
aforementioned yoke member in the edge by the side of the medium opposed face for the 
aforementioned bond part. 

[Claim 13] The manufacture method of the thin film magnetic head according to claim 11 or 12 
characterized by being larger than 0 micrometer and setting width of face in the edge by the side 
of the medium opposed face of the aforementioned magnetic pole member to 0.5 micrometers or 
less. 

[Claim 14] The manufacture method of the thin film magnetic head according to claim 11 or 12 
characterized by being larger than 0 micrometer and setting width of face in the edge by the side 
of the medium opposed face of the aforementioned magnetic pole member to 0.3 micrometers or 
less. 

[Claim 15] The manufacture method of the thin film magnetic head according to claim 11 to 14 
characterized by being larger than 0 micrometer and setting thickness of the aforementioned 
magnetic pole member to 0.5 micrometers or less. 

[Claim 16] The manufacture method of the thin film magnetic head according to claim 11 to 14 
characterized by being larger than 0 micrometer and setting thickness of the aforementioned 
magnetic pole member to 0.3 micrometers or less. 

[Claim 17] The manufacture method of the thin film magnetic head according to claim 11 to 16 
characterized by being larger than 0 micrometer and setting thickness of the aforementioned gap 
layer to 0.1 micrometers or less. 

[Claim 18] Furthermore, the manufacture method of the thin film magnetic head according to 
claim 1 1 to 1 7 characterized by including the process which forms a record signal reading 
element. 

[Claim 1 9] The aforementioned record signal reading element is the manufacture method of the 
thin film magnetic head according to claim 1 8 characterized by being a magnetoresistance-effect 
element. 

[Claim 20] The manufacture method of the thin film magnetic head according to claim 18 or 19 
characterized by arranging the aforementioned record signal reading element in the 
aforementioned gap layer. 



[Translation done.] 



* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention — at least — an induction type — 
electromagnetism — it is related with the thin film magnetic head which has a sensing element, 
and its manufacture method 
[0002] 

[Description of the Prior Art] In recent years, the thing of the compound die which reads and 
has an element using the thin film write-in element and the magnetoresistance-effect (it is 
hereafter described as MR (Magneto Resistive).) element as the thin film magnetic head used for 
a magnetic disk unit is mainly used. 

[0003] There are an AMR element using the anisotropy magnetic - reluctance (it is hereafter 
described as AMR (Anisotropic Magneto Resistive).) effect as a MR element, a spin bulb GMR 
element, a spin tunnel GMR element using the huge magnetic-reluctance (it is hereafter 
described as GMR (Giant Magneto Resistive).) effect, etc. It is not dependent on relative velocity 
with a magnetic disk, and MR element has the feature that high resolution is obtained. The 
reading element contains the 1st shield layer, the 2nd shield layer, and MR element. The 1st 
shield layer and the 2nd shield layer separate a predetermined interval mutually, and are 
arranged, and MR element is arranged through the suitable nonmagnetic insulator between the 
1st shield layer and 2 shield layers. 

[0004] as a write-in element — an induction type — electromagnetism — a sensing element is 
used The laminating of the write-in element is carried out on for example, a reading element, the 
induction type used as a write-in element — electromagnetism — the sensing element has the 
thin film coil arranged through an insulating layer between the lower magnetic layer which served 
as the 2nd shield layer in a reading element, an up magnetic layer, and these two magnetic layers 
The lower magnetic pole portion and up magnetic pole portion which counter through the gap 
layer of minute thickness are formed in the nose-of-cam side (medium opposed face side) of a 
lower magnetic layer and an up magnetic layer. The opposite side is mutually combined with the 
lower magnetic pole portion and up magnetic pole portion in a lower magnetic layer and an up 
magnetic layer magnetically so that a magnetic circuit may be formed. The thin film coil is 
formed so that it may turn around the surroundings of the bond part of a lower magnetic layer 
and an up magnetic layer in the shape of a whorl, the induction type of such composition — 
electromagnetism — in a sensing element, the magnetic circuit in which the magnetic flux 
generated by the thin film coil contains a lower magnetic layer and an up magnetic layer is 
passed, and leakage flux occurs in a gap layer And writing is performed by this leakage flux. 
[0005] By the way, high recording density-ization is demanded in the magnetic disk unit. In order 
to correspond to high recording density-ization using the thin film magnetic head of above- 
mentioned composition, you have to raise the amount of data (field recording density of data) 
recorded on per unit area of a magnetic disk. The improvement in the field recording density of 
data is attained by the improvement in a performance of magnetic-recording media, such as a 
magnetic disk, the reduction in the flying height of a head, high-frequency-ization of a write-in 
signal, etc. with the improvement in capacity of a write-in element. 



[0006] One means which raises the capacity of a write-in element and raises field recording 
density is making small thickness of the gap layer between two magnetic poles. However, 
shortening of the thickness of a record gap layer is set to the predetermined head flying height, 
imitates reduction of the leakage magnetic field strength for record between two magnetic poles, 
is *# and has a limitation naturally. 

[0007] Another means which raises field recording density is increasing the number of trucks 
recordable on a magnetic disk. The number of trucks which can record data on a magnetic disk 
is usually expressed by track density called TPI (track per inch). The capacity of the write-in 
element about improvement in this track density can be heightened by making small the head 
size which determines the width of face of a truck. This head size is usually called the width of 
recording track of a write-in element. 

[0008] By the way, in the case of the conventional general thin film magnetic head mentioned 
above, since the lower magnetic layer of a write-in element serves as the 2nd shield layer of a 
reading element, it cannot narrow width of face of a lower magnetic pole portion. For this reason, 
it is easy to produce during record a quite big side-fringing magnetic field (disclosure magnetic 
field which spreads in the side of a gap layer). A side-fringing magnetic field restricts the 
minimum width of recording track which can be attained, and makes improvement in track 
density produce a limitation. Moreover, a side-fringing magnetic field degrades the offHrack 
performance when reading the written-in data and reading with an element. 
[0009] As a means to solve the trouble mentioned above, the technology which doubled the 
width of face of a lower magnetic pole portion with the width of face of an up magnetic pole 
portion is indicated by U.S. Pat. No. 5,452,164. moreover, to this U.S. Pat. No. 5,452,164 While 
dividing into two layers, the 1st layer which forms a magnetic pole portion for an up magnetic 
layer, and the 2nd layer which forms a yoke portion In a part for the joint of these two layers, 
width of face of the 2nd layer is made larger than the width of face of the 1 st layer, and the 
structure where the side was made to project the both-sides section of the cross direction of 
the 2nd layer from the both-sides side of the 1 st layer is shown. 

[0010] Moreover, as a means to improve the record magnetic field inclination by the side of the 
disk run direction of a magnetic pole portion, while dividing into two layers, the 1st layer which 
forms a magnetic pole portion for an up magnetic layer, and the 2nd layer which forms a yoke 
portion, the structure which kept away the point (edge by the side of a medium opposed face) of 
the 2nd layer from the medium opposed face is shown in JP,10-105921,A. 
[0011] 

[Problem(s) to be Solved by the Invention] By the way, conventionally, when the magnetic pole 
width of face of a head was about 2 micrometers, the magnetic flux which is generated by the 
thin film coil and passes a lower magnetic pole portion and an up magnetic pole portion had 
reached to the nose of cam (edge by the side of a medium opposed face) of a magnetic pole 
portion, without being saturated on the way. However, if it writes in in order to reduce the width 
of recording track in record, and the magnetic pole width of face of an element is reduced to 
about 0.5 micrometers or less, as the magnetic flux generated by the thin film coil will arrive to 
the nose of cam of a magnetic pole portion, in order to start magnetic saturation, the 
phenomenon of magnetic flux concentrating at the nose of cam of a magnetic pole portion, and 
being hard coming to be distributed over it occurs. And the trouble that the over-writing 
property which is a property in the case of record bleeding by reduction of the maximum record 
magnetic field, degradation of a record magnetic field distribution, and the side-fringing magnetic 
field occurring according to this phenomenon, and performing overwrite deteriorates, and the 
trouble that magnetic-saturation operation by the high-frequency driver zone deteriorates, and 
high-frequency-ization of a write-in signal becomes difficult occur. Above-mentioned U.S. Pat. 
No. 5,452,164 and neither of JP,10-105921,A can solve such a trouble. 
[0012] Moreover, when it divided into two layers, the 1st layer which forms a magnetic pole 
portion for an up magnetic layer, and the 2nd layer which forms a yoke portion, it was made to 
form the 2nd layer in a Prior art on the 1 st layer which has fixed width of face. Therefore, in a 
Prior art, when magnetic pole width of face of a head was made small, it must stop having had to 
form the 2nd layer with a sufficient precision on the 1 st layer with small width of face, and there 



was a trouble that manufacture of the thin film magnetic head became difficult. 

[0013] While this invention was made in view of this trouble, preventing that the purpose starts 

magnetic saturation as magnetic flux arrives to the nose of cam of a magnetic pole portion, even 

if it makes magnetic pole width of face small and enabling it to acquire sufficient write-in 

capacity, it is in offering the thin film magnetic head it enabled it to manufacture easily, and its 

manufacture method. 

[0014] 

[Means for Solving the Problem] Two magnetic layers which consist of at least one layer 
including two magnetic pole portions which the part of the side which the thin film magnetic head 
of this invention is connected magnetically, and counters a record medium counters through a 
gap layer, respectively, It is the thin film magnetic head equipped with the sensing element, the 
induction type which has the thin film coil arranged through the insulating layer between these 
two magnetic layers — electromagnetism — one [ at least ] magnetic layer of the two magnetic 
layers The magnetic pole member in which the end section is arranged at the medium opposed 
face side which counters a record medium, and forms a magnetic pole portion, It has the yoke 
member magnetically combined with the other end side of this magnetic pole member, and the 
width of face in the edge by the side of the medium opposed face of a magnetic pole member is 
smaller than the width of face of the magnetic pole member in the edge by the side of the 
medium opposed face for the bond part of a magnetic pole member and a yoke member. 
[0015] Two magnetic layers which consist of at least one layer including two magnetic pole 
portions which the part of the side which the manufacture method of the thin film magnetic head 
of this invention is connected magnetically, and counters a record medium counters through a 
gap layer, respectively, the induction type which has the thin film coil arranged through the 
insulating layer between these two magnetic layers — electromagnetism, while including each 
process which is the manufacture method of the thin film magnetic head equipped with the 
sensing element, and forms two magnetic layers and thin film coils The magnetic pole member in 
which the process which forms one [ at least ] magnetic layer of the two magnetic layers is 
arranged at the medium opposed face side to which the end section counters a record medium, 
and forms a magnetic pole portion, While forming the yoke member magnetically combined with 
the other end side of this magnetic pole member, the width of face in the edge by the side of the 
medium opposed face of a magnetic pole member is formed smaller than the width of face of the 
magnetic pole member in the edge by the side of the medium opposed face for the bond part of 
a magnetic pole member and a yoke member. 

[0016] By the thin film magnetic head or its manufacture method of this invention, the width of 
face in the edge by the side of the medium opposed face of a magnetic pole member becomes 
smaller than the width of face of the magnetic pole member in the edge by the side of the 
medium opposed face for the bond part of a magnetic pole member and a yoke member. 
[0017] Moreover, by the thin film magnetic head or its manufacture method of this invention, 
width of face of the magnetic pole member in the edge by the side of the medium opposed face 
for the bond part of a magnetic pole member and a yoke member is made larger than the width 
of face of the yoke member in the edge by the side of the medium opposed face for a bond part, 
for example. 

[0018] Moreover, by the thin film magnetic head or its manufacture method of this invention, the 
width of face in the edge by the side of the medium opposed face of a magnetic pole member is 
larger than 0 micrometer, and is 0.5 micrometers or less. 

[0019] Moreover, by the thin film magnetic head or its manufacture method of this invention, the 
width of face in the edge by the side of the medium opposed face of a magnetic pole member is 
larger than 0 micrometer, and is 0.3 micrometers or less. 

[0020] Moreover, by the thin film magnetic head or its manufacture method of this invention, the 
thickness of a magnetic pole member is larger than 0 micrometer, and is 0.5 micrometers or less. 

[0021] Moreover, by the thin film magnetic head or its manufacture method of this invention, the 
thickness of a magnetic pole member is larger than 0 micrometer, and is 0.3 micrometers or less. 



[0022] Moreover, by the thin film magnetic head or its manufacture method of this invention, the o 

thickness of a record gap layer is larger than 0 micrometer, and is 0.1 micrometers or less. 

[0023] Moreover, by the thin film magnetic head or its manufacture method of this invention, you 

may prepare a record signal reading element. In this case, a record signal reading element is for 

example, a magnetoresistance-effect element. Moreover, you may arrange a record signal 

reading element in a record gap layer. 

[0024] 

[Embodiments of the Invention] Hereafter, the form of operation of this invention is explained in 
detail with reference to a drawing. 

[Form of operation of the 1st of this invention] drawing 1 is the cross section showing the 
composition of the thin film magnetic head concerning the form of operation of the 1 st of this 
invention. In addition, drawin g 1 shows the cross section perpendicular to the pneumatic bearing 
side which is a medium opposed face. Moreover, the arrow shown with Sign a shows the run 
direction (direction of air flow) of a magnetic-recording medium. 

[0025] The substrate 1 for which the thin film magnetic head concerning the form of this 
operation is used as a slider, The record signal reading element 41 prepared so that the 
insulating layer 2 prepared so that one field of this substrate 1 might be adjoined, and the 
substrate 1 in this insulating layer 2 might adjoin an opposite side, It has the overcoat layer 21 
prepared so that the reading [ in / an element 42 and this write-in element 42 / it writes in and ] 
element 41 prepared so that an opposite side might be adjoined might adjoin an opposite side in 
the insulating layer 2 in this reading element 41. 

[0026] The lower shield layer 3 which consists of a magnetic material prepared so that the 
reading element 41 might adjoin the field of an opposite side in the substrate 1 in an insulating 
layer 2, The lower [ an up shield layer-cum-] magnetic layer which is prepared in an opposite 
side in the insulating layer 2 in this lower shield layer 3, consists of a magnetic material, writes in 
with the reading element 41 , and is used for the both sides of an element 42 (it is hereafter 
described as a lower magnetic layer.) It has the MR element 5 prepared between 9, and the lower 
shield layer 3 and the lower magnetic layer 9 through the lower shield gap film 4 and the up 
shield gap film 8 which are an insulating layer. 

[0027] the write-in element 42 — an induction type — electromagnetism — it is a sensing 
element The record gap layer 10 which this write-in element 42 becomes from the non-magnetic 
material prepared so that the lower magnetic layer 9 and the up shield gap film 8 in this lower 
magnetic layer 9 might adjoin the field of an opposite side, The up magnetic pole member 12 by 
which it was prepared so that the field of an opposite side might be adjoined in the lower 
magnetic layer 9 in this record gap layer 10, and the end section has been arranged at the 
pneumatic bearing side 40 side as a medium opposed face, The 1st yoke member 15 besides 
magnetically combined with the other end side of the section magnetic pole member 12, The 2nd 
yoke member 20 magnetically combined with this 1st yoke member 15 and the up magnetic pole 
member 12 in this 2nd yoke member 20 have the magnetic layers 13 and 16 which connect 
magnetically between the edge of an opposite side, and the lower magnetic layers 9. 
[0028] The up magnetic pole member 12, the yoke members 15 and 20, and magnetic layers 13 
and 1 6 constitute an up magnetic layer. Moreover, the up magnetic pole member 1 2 corresponds 
to the magnetic pole member in this invention, and the yoke members 1 5 and 20 and magnetic 
layers 13 and 16 correspond to the yoke member in this invention. 

[0029] The write-in element 42 has the thin film coil 18 further prepared through insulating 
layers 11, 14, 17, and 19 between the up magnetic layer which consists of the up magnetic pole 
member 12, yoke members 15 and 20, and magnetic layers 13 and 16, and the record gap layer 
10. 

[0030] Generally the lower magnetic layer 9, the up magnetic pole member 12, the yoke members 
1 5 and 20, and magnetic layers 1 3 and 1 6 are formed using a permalloy (nickel80Fe20) or a 
Sendust (FeAISi). As other examples, you may form the up magnetic pole member 1 2 with the 
material of high saturation magnetic flux density rather than a permalloy. As an example of such 
a high saturation-magnetic-flux-density material, at least one kind in in nickel45Fe55, CHITSU- 
ized iron (FeN) and its compound, Co system amorphous alloy, Fe-Co, Fe-M, and Fe-Co-M can 



be mentioned. Here, M is at least one kind chosen from nickel, N, C, B, Si, aluminum, Ti, Zr, Hf 
Mo, Ta, Nb, and Cu (all are chemical symbols). By forming the up magnetic pole member 12 with 
such a material of high saturation magnetic flux density, it becomes possible also to the 
magnetic-recording medium of high holding power to demonstrate sufficient record performance. 
[0031] Moreover, you may form at least one side of the lower magnetic layer 9 and an up 
magnetic layer with the material of high resistivity rather than a permalloy. In this case, the eddy 
current loss generated within a magnetic layer when a write-in signal is high-frequency-ized can 
be reduced compared with the case where a permalloy is used. As an example of such a material 
of high resistivity, at least one kind in in Co-Fe, CoNiFe, Co system amorphous, Fe-Co system 
amorphous, CHITSLHzed iron (FeN) and its compound, Fe-M-N, Fe-M-O, Fe-Co-M-N, Fe~Co- 
M-O, and Fe-Co-N can be mentioned. Here, M is at least one kind chosen from B, Si, aluminum, 
Ti, Zr, Hf, Mo, Ta, and Nb (all are chemical symbols). 

[0032] the record gap layer 1 0 — for example, aluminum 203 and Si02 etc. — it can form by 
the metallic oxide and nitrides, such as AIN, BN, and SiN Moreover, you may form the record gap 
layer 10 with conductive non-magnetic materials, such as Au, Cu, and NiP. 
[0033] The perspective diagram in which it is shown near the magnetic pole portion in the thin 
film magnetic head which showed drawing 2 to drawing 1 , and drawing 3 are plans in which it is 
shown near the magnetic pole portion in the thin film magnetic head shown in drawing 1 . As 
shown in these drawings, with the form of this operation, in the portion from the pneumatic 
bearing side (medium opposed face) 40 to the position of a predetermined distance, the up 
magnetic pole member 12 has fixed width of face, and has a configuration to which width of face 
becomes large gradually in the portion of an opposite side in the pneumatic bearing side 40 
rather than the position. Moreover, the 1st yoke member 15 has a configuration to which width 
of face becomes small like the pneumatic bearing side 40 side. 

[0034] Drawing 4 is the front view (drawing seen from the medium opposed face) showing an 
example of the structure near the magnetic pole portion in the thin film magnetic head shown in 
drawing 1 . With the structure shown in drawing 4 , the field of the lower magnetic layer 9 which 
touches the gap layer 10 is flat. In addition, in drawing 4 , although signs 6 and 51 show the 
electrode layer connected to the MR element 5, they may give the function of hard bias to the 
layer shown with a sign 51. 

[0035] Drawing 5 is the front view showing other examples of the structure near the magnetic 
pole portion in the thin film magnetic head shown in drawing 1 . With the structure shown in 
drawing 5 , partial 9a which touches the gap layer 10 among the lower magnetic layers 9 is 
formed in convex. The width of face of this partial 9a is equal to the width of face of the up 
magnetic pole member 12 and the record gap layer 10. Such structure is called trim (Trim) 
structure. According to this trim structure, magnetic flux can concentrate on the gap layer side 
of the up magnetic pole member 12 of partial 9a of the lower magnetic layer 9, and an up 
magnetic layer good, and record bleeding by degradation and the side-fringing magnetic field of 
record magnetic field inclination can be canceled. In addition, the lower magnetic layer 9 is good 
also as a separate layer in partial 9a. Moreover, like drawing 4 , in drawing 5 , although signs 6 
and 51 show the electrode layer connected to the MR element 5, they may give the function of 
hard bias to the layer shown with a sign 51. 

[0036] Next, with reference to drawing 2 and drawing 3 , the feature of the thin film magnetic 
head concerning the form of this operation is explained. 

[0037] Width of face [ in / the edge by the side of the pneumatic bearing side 40 of the up 
magnetic pole member 12 of an up magnetic layer / as the following explanation showed to 
drawing 3 ], Namely, set magnetic pole width of face to W1, and width of face of the up magnetic 
pole member 12 in the edge by the side of the pneumatic bearing side 40 for the bond part of 
the up magnetic pole member 12 and the 1st yoke member 15 is set to W2. Let width of face of 
the 1st yoke member 15 in the edge by the side of the pneumatic bearing side 40 for the bond 
part of the up magnetic pole member 12 and the 1st yoke member 15 be W3. Moreover, distance 
from the pneumatic bearing side 40 to the edge by the side of the pneumatic bearing side 40 of 
the 1st yoke member 15 is set to d1, and the length of the portion which has the fixed width of 
face in the up magnetic pole member 12 is set to d2. Moreover, as shown in drawing 2 , 



thickness of the up magnetic pole member 12 is set to P2L 

[0038] With the form of this operation, the width of face W1 in the edge by the side of the 
pneumatic bearing side 40 of the up magnetic pole member 12 is smaller than the width of face 
W2 of the up magnetic pole member 1 2 in the edge by the side of the pneumatic bearing side 40 
for the bond part of the up magnetic pole member 12 and the 1st yoke member 15. It will be set 
to W1 <W2 if this relation is expressed with a formula. 

[0039] Moreover, with the form of this operation, the width of face W2 of the up magnetic pole 
member 12 in the edge by the side of the pneumatic bearing side 40 for the bond part of the up 
magnetic pole member 12 and the 1st yoke member 15 is larger than width-of-face W3 of the 
1 st yoke member 1 5 in the edge by the side of the pneumatic bearing side 40 for the bond part 
of the up magnetic pole member 12 and the 1st yoke member 15. It will become W2>W3 if this 
relation is expressed with a formula. 

[0040] Even if it makes magnetic pole width of face small by making the magnetic pole member 
12 and the yoke members 15 and 20 in an up magnetic layer into the above configurations, as 
magnetic flux arrives to the nose of cam of a magnetic pole portion, it can prevent starting 
magnetic saturation. Hereafter, this is explained in detail with reference to the result of a 
simulation. 

[0041] First, with reference to the perspective diagram of drawing 6 or drawing 8 , the model of 
the thin film magnetic head used in the simulation is explained. 

[0042] Drawing 6 expresses the model of the thin film magnetic head for comparison with the 
thin film magnetic head concerning the gestalt of this operation. Hereafter, the thin film magnetic 
head with which it is expressed with this model is called head (1). With the head (1), it is W2=W3. 
In addition, among drawing, a sign 112 expresses a magnetic pole member and the sign 115 
expresses the 1 st yoke member. 

[0043] Dra w ing 7 expresses the model of the thin film magnetic head concerning the gestalt of 
this operation. Hereafter, the thin film magnetic head with which it is expressed with this model 
is called head (2). With the head (2), it is W2>W3. 

[0044] Drawing 8 expresses the model of other thin film magnetic heads for comparison with the 
thin film magnetic head concerning the gestalt of this operation. Hereafter, the thin film magnetic 
head with which it is expressed with this model is called head (3). With the head (3), it is W2<W3. 
In addition, among drawing, a sign 112 expresses a magnetic pole member and the sign 115 
expresses the 1 st yoke member. 

[0045] Each configuration shown in drawing 6 or drawing 8 is 1 / 2 symmetrical configuration of 
expressing the single-sided half which are a pneumatic bearing side (henceforth ABS), and a field 
perpendicular to the field of a substrate, divides the thin film magnetic head into a bilateral 
symmetry to magnetic pole width of face, and is obtained. 

[0046] Next, the conditions common to a head (1) - a head (3) are shown in the following tables 
among the analysis conditions assumed in the simulation. 



[0047] 
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[0048] 
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[0049] In addition, the thickness of a reproduction gap layer means the thickness containing MR 
element and the shield gap layer of the upper and lower sides. 

[0050] Conditions which are different with a head (1) - a head (3) among the conditions assumed 
in the simulation are as follows. With a head (1), it is d1=d2=0.3micrometer. With a head (2), they 
are d1=0.5micrometer and d2=0.3micrometer. With a head (3), they are d1 =0.1 micrometer and 
d2=0.3micrometer. 

[0051] Moreover, in the simulation, the thin film coil was made into five volumes, and the current 
at the time of record was set to 40mA. It is asking for flux density [ in the flank by the side of 
the record gap layer of a magnetic pole member ] B (T) in the simulation. 
[0052] Drawing 9 is drawing for which it asked by the simulation about the above-mentioned 
head (1) - the head (3) and in which showing the flux density distribution in a magnetic pole 
member. With a head (1), this drawing shows carrying out magnetic saturation on the way, before 
flux density is large rather than the nose of cam (edge by the side of ABS) of a magnetic pole 
member in the back side and magnetic flux reaches at the nose of cam of a magnetic pole 
member. The same inclination as a head (1) is looked at by the head (3). 
[0053] On the other hand, with the head (2) corresponding to the thin film magnetic head 
concerning the gestalt of this operation, the nose-of-cam side of a magnetic pole member is 
drawn to the nose of cam of a magnetic pole member, without flux density's being large and 
magnetic flux carrying out magnetic saturation on the way. 

[0054] Next, with reference to drawing 10 and drawing 1 1 , the result of the simulation which 
investigated the relation between magnetic pole width of face and the flux density distribution in 
a magnetic pole member is explained. 

[0055] Drawing 10 is drawing showing the flux density distribution in a magnetic pole member 
when changing the magnetic pole width of face W1 with 0.1 micrometers, 0.3 micrometers, 0.4 
micrometers, and 0.5 micrometers in the thin film magnetic head of a configuration like a head 

(1) . In addition, the relation of W1, W2, and W3 is W1=W2=W3. When W1 is set to 0.5 micrometers 
or less from drawing 10 by the thin film magnetic head of a configuration like a head (1), it 
applies to a back side from the middle of a magnetic pole member, and flux density is rising, and 
before magnetic flux reaches at the nose of cam of a magnetic pole member, a bird clapper is 
known that it is easy to carry out magnetic saturation on the way. Moreover, such an inclination 
becomes so remarkable that W1 becomes small, and when especially W1 is 0.3 micrometers or 
less, it becomes remarkable especially. 

[0056] Drawing 1 1 is drawing showing the flux density distribution in a magnetic pole member 
when changing the magnetic pole width of face W1 with 0.1 micrometers, 0.3 micrometers, 0.4 
micrometers, and 0.5 micrometers in the thin film magnetic head of a configuration like a head 

(2) . In addition, the relation of W1, W2, and W3 is W2>W3>W1. Drawing 1 1 shows being led to the 
nose of cam of a magnetic pole member in the thin film magnetic head of a configuration like a 
head (2), without flux density's being large and magnetic flux carrying out magnetic saturation of 
the nose-of-cam side of a magnetic pole member on the way, even when W1 is 0.5 micrometers 
or less. Therefore, about preventing that magnetic flux carries out magnetic saturation of the 
thin film magnetic head concerning the gestalt of this operation on the way, when W1 is 0.5 
micrometers or less, it is clearly effective, and when W1 is 0.3 micrometers or less, it can be said 
that an effect is remarkable. 

[0057] Next, drawing 12 and drawing 13 are referred to, and the result of the simulation which 
investigated the relation between the thickness of a magnetic pole member and the distribution 
of the flux density in a magnetic pole member is explained. 

[0058] Drawing 1 2 is drawing showing the flux density distribution in a magnetic pole member 
when changing thickness P2L of a magnetic pole member with 0.2 micrometers, 0.3 micrometers, 



and 0.5 micrometers in the thin film magnetic head of a configuration like a head (1). In the thin 
film magnetic head of a configuration like a head (1), drawing 12 shows carrying out magnetic 
saturation on the way, before flux density is large rather than the nose of cam of a magnetic 
pole member in the back side and magnetic flux reaches at the nose of cam of a magnetic pole 
member, when P2L is 0.5 micrometers or less. Moreover, such an inclination becomes so 
remarkable that P2L becomes small, and when especially P2L is 0.3 micrometers or less, it 
becomes remarkable especially. Therefore, the thickness of 0.5 micrometers or more is needed 
as P2L 

[0059] Draw ing 1 3 is drawing showing the flux density distribution in a magnetic pole member 
when changing thickness P2L of a magnetic pole member with 0.2 micrometers, 0.3 micrometers, 
and 0.5 micrometers in the thin film magnetic head of a configuration like a head (2). Drawing 13 
shows being led to the nose of cam of a magnetic pole member in the thin film magnetic head of 
a configuration like a head (2), without flux density's being large and magnetic flux carrying out 
magnetic saturation of the nose-of-cam side of a magnetic pole member on the way, even when 
P2L is 0.5 micrometers or less. Therefore, about preventing that magnetic flux carries out 
magnetic saturation on the way, the thin film magnetic head concerning the gestalt of this 
operation is clearly effective, when P2L is 0.5 micrometers or less. For this reason, it becomes 
possible to thin-film-ize a magnetic pole member more. This is effective in detailed formation of 
the magnetic pole section. 

[0060] As explained above, while dividing an up magnetic layer into the up magnetic pole member 
1 2 and the yoke members 1 5 and 20, with the gestalt of this operation, it is made smaller than 
the width of face W2 of the up magnetic pole member 1 2 in the edge by the side of the 
pneumatic bearing side 40 for the bond part of the up magnetic pole member 12 and the 1st 
yoke member 15, the width of face W1 in an edge, i.e., the magnetic pole width of face, by the 
side of the pneumatic bearing side 40 of the up magnetic pole member 12. Thereby, even if it 
makes small magnetic pole width of face W1, volume of the magnetic layer in near for a bond 
part of the up magnetic pole member 12 and the 1st yoke member 15 can be enlarged by making 
W2 larger than W1. Therefore, even if it makes small magnetic pole width of face W1, as magnetic 
flux arrives to the nose of cam of a magnetic pole portion, it becomes possible to prevent 
starting magnetic saturation. 

[0061] Especially with the gestalt of this operation, moreover, the width of face W2 of the up 
magnetic pole member 12 in the edge by the side of the pneumatic bearing side 40 for the bond 
part of the up magnetic pole member 1 2 and the 1 st yoke member 1 5 By making it larger than 
width-of-face W3 of the 1st yoke member 15 in the edge by the side of the pneumatic bearing 
side 40 for the bond part of the up magnetic pole member 12 and the 1st yoke member 15 Even 
if it makes it small, the width of face W1 in an edge, i.e., the magnetic pole width of face, by the 
side of the pneumatic bearing side 40 of the up magnetic pole member 12, as magnetic flux 
arrives to the nose of cam of a magnetic pole portion, it can prevent starting magnetic saturation 
notably. 

[0062] Consequently, according to the gestalt of this operation, even if it forms a head into the 
** width of recording track, magnetic flux can concentrate at the nose of cam of a magnetic pole 
portion good, and record bleeding by degradation and the side-fringing magnetic field of record 
magnetic field inclination can be reduced. Moreover, thereby, while being able to raise an over- 
writing property, high-frequency-ization of a write-in signal also becomes possible. According to 
the gestalt of this operation, it becomes possible from the above thing to enlarge recording 
density. 

[0063] Moreover, with the gestalt of this operation, since it considered as W2>W3 as mentioned 
above, the 1st yoke member 15 can be formed in the up magnetic pole member 12 on the portion 
of the same material with bigger width of face than the 1st yoke member 15, and micro 
processing of a magnetic pole becomes easy. Moreover, with the gestalt of this operation, since 
it was referred to as WKW2, even if it makes small magnetic pole width of face W1, W2 can be 
made larger than W1 , the relation of above-mentioned W2>W3 can be realized easily, and 
manufacture of a thin film head becomes easy. 

[0064] Moreover, according to the form of this operation, it becomes possible to make small 



thickness of the up magnetic pole member 12. This becomes possible to form the up magnetic 
pole member 12 minutely, and it becomes possible to make magnetic pole width of face smaller. 
Moreover this leads to the ability of the thin film magnetic head to also be miniaturized. 
[0065] Next, with reference to drawing 1 4 or drawing 26 , the manufacture method of the thin 
film magnetic head concerning the gestalt of this operation is explained. In addition, in drawingH 
or dramng2S , (a) shows a cross section perpendicular to a pneumatic bearing side, and (b) 
shows the cross section parallel to the pneumatic bearing side of a magnetic pole portion. 
[0066] By the manufacture method concerning the gestalt of this operation, first, as shown in 
drawing 14 , the insulating layer 2 which consists of an alumina (aluminum 203) is deposited by 
the thickness of about 5 micrometers on the substrate 1 which consists of ARUTIKKU 
(aluminum 203 and TiC). Next, on an insulating layer 2, it consists of a magnetic material, and 
reads and the lower shield layer 3 for element 41 is formed at the thickness of 1-3 micrometers. 
[0067] Next, as shown in drawing 15 f on the lower shield layer 3, the spatter deposition of an 
alumina or the CHITSLHzed aluminum is carried out at the thickness of 10-50nm, and the lower 
shield gap film 4 as an insulating layer is formed. Next, MR film for forming the MR element 5 for 
reproduction on the lower shield gap film 4 is formed in the thickness of dozens of nm. Next, a 
photoresist pattern is alternatively formed in the position which should form the MR element 5 
on this MR film. At this time, the configuration which can perform a lift off easily, for example, a 
cross-section configuration, forms a T type photoresist pattern. Next, MR film is ^***##***ed 
by ion milling by using a photoresist pattern as a mask, for example, the MR element 5 is formed. 
In addition, a GMR (TMR (spin tunnel magnetoresistance effect) is included.) element is sufficient 
as the MR element 5, and the AMR element is sufficient as it. Next, the 1st electrode layer 6 of 
the couple electrically connected to the MR element 5 is formed in the thickness of dozens of 
nm by using the photoresist pattern same on the lower shield gap film 4 as a mask. The 1st 
electrode layer 6 carries out the laminating of TiW, CoPt, and TiW and Ta, and is formed. Next, 
the lift off of the photoresist pattern is carried out. 

[0068] Next, as shown in drawing 16 , the 2nd electrode layer 7 of the couple electrically 
connected to the 1 st electrode layer 6 is formed in a predetermined pattern by the thickness of 
50-1 50nm. The 2nd electrode layer 7 is formed with copper (Cu). The 1st electrode layer 6 and 
the 2nd electrode layer 7 constitute the lead electrically connected to the MR element 5. 
[0069] Next, as shown in drawing 1 7 , the up shield gap film 8 as an insulating layer is formed on 
the lower shield gap film 4 and the MR element 5 at the thickness of 10-50nm, and the MR 
element 5 is laid underground in the shield gap film 4 and 8. Next, the lower magnetic layer 9 
which consists of a magnetic material, writes in with the reading element 41, and is used to the 
both sides of an element 42 on the up shield gap film 8 is formed in the thickness of about 0.2-3 
micrometers. 

[0070] Next as shown in drawing 1 8 f the record gap layer 10 which consists of an insulator 
layer, for example, an alumina film, is formed on the lower magnetic layer 9 at the thickness of 
0.04-0.2 micrometers. 

[0071] Next, as shown in drawing 19 , the insulating layer 1 1 for specifying throat height on the 
record gap layer 10 is formed in the thickness of 0.1-1.5 micrometers. This insulating layer 1 1 
can be formed by heating a photoresist layer. In addition to this, you may form an insulating layer 
1 1 by the alumina film, the silicon oxide, the silicon nitride, etc. Next, in a back (right-hand side in 
drawing 1 9 (a)) position, for magnetic-path formation, the record gap layer 10 is **5Mo!c*^**ed 
partially and contact hole 10a is formed rather than an insulating layer 11. 
[0072] Next, as shown in drawing 20 , it applies on an insulating layer 1 1 from a pneumatic 
bearing side, and the up magnetic pole member 12 which consists of a magnetic material for 
write-in element 42 is formed in the thickness of 0.2-1.5 micrometers. At this time, the magnetic 
layer 13 for magnetic-path formation is simultaneously formed in contact hole 10a at the 
thickness of 0.2-1.5 micrometers using the same material as the up magnetic pole member 12. 
These up magnetic pole member 12 and a magnetic layer 13 may be formed for example, by the 
frame galvanizing method, and may be formed by sputtering and etching. 
[0073] Next, as shown in drawing 21 , by using the up magnetic pole member 12 as a mask, by 
ion milling, only 0.2-0.5 micrometers **********s and the record gap layer 10 and the lower 



magnetic layer 9 are made into trim structure. According to this trim structure, the increase in 
the effective width of recording track by the breadth of the magnetic flux generated at the time 
of the writing of a truck can be prevented. 

[0074] Next, as shown in drawing 22 , the insulating layer 14 which consists of an alumina is 
formed in the whole surface at the thickness of 0.2-3 micrometers, after that, it grinds and^ 
flattening of this insulating layer 14 is carried out until it reaches the front face of the up 
magnetic pole member 1 2 and a magnetic layer 1 3. As the polish method in this case, mechanical 
polish or mechanical CMP (chemical machinery polish) is used. While the front face of the up 
magnetic pole member 12 and a magnetic layer 13 is exposed with this flattening, between the 
up magnetic pole member 12 and magnetic layers 13 will be in the state where it was embedded 
by the insulating layer 14. 

[0075] Next, as shown in drawing 23 , the 1st yoke member 15 which consists of a magnetic 
material is formed on the up magnetic pole member 12. The width of face of the maximum 
[ member / yoke / 15 / this / 1st ] is about 1-2 micrometers, and thickness is about 0.2-1.5 
micrometers. At this time, the magnetic layer 1 6 for magnetic-path formation on a magnetic 
layer 13 is simultaneously formed in the thickness of about 0.2-1.5 micrometers using the same 
material as the 1st yoke member 15. The yoke member 15 and magnetic layer 16 of these 1st 
may be formed for example, by the frame galvanizing method, and may be formed by sputtering 
and etching. 

[0076] Next, as shown in drawing 24 , the insulating layer 1 7 which consists of an alumina is 
formed in the whole surface at the thickness of 0.4-3 micrometers, after that, it grinds and 
flattening of this insulating layer 17 is carried out until it reaches the front face of the 1st yoke 
member 1 5 and a magnetic layer 1 6. Mechanical polish or mechanical CMP is used as the polish 
method in this case. While the front face of the 1st yoke member 15 and a magnetic layer 16 is 
exposed with this flattening, between the 1st yoke member 15 and magnetic layers 16 will be in 
the state where it was embedded by the insulating layer 17. 

[0077] Next, as shown in drawing 25 , the thin film coil 18 for the write-in elements of an 
induction type is formed on an insulating layer 17 at the thickness of 0.2-2 micrometers. Next, 
the insulating layer 19 which consists of a photoresist is formed on an insulating layer 17 and a 
coil 18 at a predetermined pattern. Next, in order to stabilize an insulating layer 19, it heat- 
treats at the temperature of 200-250 degreeC. 

[0078] Next, the 2nd yoke member 20 which writes in on the 1st yoke member 15, an insulating 
layer 19, and a magnetic layer 16, and consists of a magnetic material for elements is formed in 
the thickness of about 1-3 micrometers. Rather than a coil 18, this 2nd yoke member 20 
contacts the lower magnetic layer 9 in a back position through the magnetic layers 13 and 16 
formed on contact hole 10a, and is connected magnetically. 

[0079] Next, as shown in drawing 26 , the overcoat layer 21 which consists of an alumina is 
formed on the 2nd yoke member 20 at the thickness of 20-40 micrometers. Finally, polish 
processing of a slider is performed, a pneumatic bearing side is formed, and the thin film 
magnetic head concerning the gestalt of this operation as shown in drawing 1 is completed. 
[0080] In addition, the lower magnetic layer 9, and the up magnetic pole member 1 2 and the yoke 
members 1 5 and 20 may be formed using high saturation-magnetic-flux-density material, such 
as NiFe (nickel:80 % of the weight, Fe:20 % of the weight), NiFe (nickel:45 % of the weight, Fe:55 % 
of the weight), a Sendust, CHITSlHzed iron (FeN), and an amorphous alloy of the compound and 
Co system, and may form two or more kinds of such material in piles, respectively. 
[0081] Throat height is determined with the gestalt of this operation by the edge by the side of 
polish processing of a slider, and the pneumatic bearing side of an insulating layer 11. 
[0082] With the gestalt of this operation, since an up magnetic layer is divided into three layers, 
the up magnetic pole member 1 2, the 1 st yoke member 1 5, and the 2nd yoke member 20, and 
was formed, the up magnetic pole member 12 and the 1st yoke member 15 can be formed on an 
almost flat field without the apex section. Therefore, it becomes possible to form minutely and 
correctly the up magnetic pole member 1 2 and the 1 st yoke member 1 5 in half micron order or 
below quarter micron order. Moreover, according to the gestalt of this operation, the flexibility of 
a design of the configuration of an up magnetic layer becomes high. 



[0083] With reference to [the gestalt of operation of the 2nd of this invention] next drawing 27 
or drawing 30 . the gestalt of operation of the 2nd of this invention is explained. In addition in~ ' 
drawing 27 or drawing 30 . (a) shows a cross section perpendicular to a pneumatic bearing side 
and (b) shows the cross section parallel to the pneumatic bearing side of a magnetic pole 
portion. 

[0084] The process until it forms the 1st yoke member 15 and magnetic layer 16 by the 
manufacture method of the thin film magnetic head concerning the gestalt of this operation is 
the same as the gestalt of the 1st operation. With the gestalt of this operation, as shown in 
drawing 27 after that, the thin film coil 28 is formed on the insulating layer 14 between the 1st 
yoke member 15 and a magnetic layer 16. 

[0085] Next, as shown in drawing 28 , the insulating layer 29 which consists of an alumina is 
formed in the whole surface at the thickness of 0.2-3 micrometers, after that it grinds and 
flattening of this insulating layer 29 is carried out until it reaches the front face of the 1st yoke 
member 15 and a magnetic layer 16. Mechanical polish or mechanical CMP is used as the polish 
method in this case. While the front face of the 1st yoke member 15 and a magnetic layer 16 is 
exposed with this flattening, the thin film coil 28 arranged between the 1st yoke member 15 and 
a magnetic layer 16 will be in the state where it was embedded by the insulating layer 29 
[0086] Next, as shown in drawing 29 , the 2nd yoke member 30 which consists of a magnetic 
material for write-in elements is formed at the thickness of about 1-3 micrometers on the 1st 
yoke member 15, an insulating layer 29, and a magnetic layer 16. In a back position through 
magnetic layers 13 and 16, this 2nd yoke member 30 contacts the lower magnetic layer 9, and is 
magnetically connected rather than the thin film coil 28. 

[0087] Next, as shown in drawing. 30 , the overcoat layer 31 which consists of an alumina is 
formed on the 2nd yoke member 30 at the thickness of 20-40 micrometers. Finally, polish 
processing of a slider is performed, a pneumatic bearing side is formed, and the thin film 
magnetic head concerning the gestalt of this operation is completed. 

[0088] With the gestalt of this operation, since the thin film coil 28 was embedded in the space 
between the 1st yoke member 15, an insulating layer 14. and a magnetic layer 16, the 2nd yoke 
member 30 can also be formed on a flat field. This becomes possible [ the 2nd yoke member 30 ] 
to form minutely and correctly to half micron order or quarter micron order. 
[0089] Moreover, with the gestalt of this operation, since what is necessary is just to embed the 
thin film coil 28 into the portion below the upper surface of the 1st yoke member 15, the 
thickness of the up magnetic pole member 12 or the 1st yoke member 15 does not receive 
restrictions by the thickness of the thin film coil 28. Therefore, the thing of the up magnetic pole 
member 12 or the 1st yoke member 15 for which detailed-ization is attained more becomes 
possible. 

[0090] The composition of others in the gestalt of this operation, the operation, and the effect 
are the same as the gestalt of the 1st operation. 

[0091] [The gestalt of operation of the 3rd of this invention], next the gestalt of operation of the 
3rd of this invention are explained. Drawing 31 is front view (drawing seen from the medium 
opposed face) in which it is shown near the magnetic pole portion in the thin film magnetic head 
concerning the gestalt of this operation. With the gestalt of this operation, MR element for 
reading is arranged between the lower magnetic layer of a write-in element, and an up magnetic 
layer. 

[0092] In the thin film magnetic head concerning the gestalt of this operation, the lower magnetic 
layer 53 of a write-in element and the up magnetic pole member 12 of an up magnetic layer 
separate a predetermined interval, and are arranged. Between the lower magnetic layer 53 and 
the up magnetic pole member 12. the MR element 5 is formed through the nonmagnetic 
insulating layers 54 and 55. With the gestalt of this operation, the portion between the lower 
magnetic layer 53 and the up magnetic pole member 12 serves as a record gap layer Like 
drawin K 4 • in drawing 31 , although signs 6 and 51 show the electrode layer connected to the 
MR element 5, they may give a hard bias function to the layer shown with a sign 51. 
[0093] Since according to the thin film magnetic head concerning the gestalt of this operation it 
reads with a write-in element and the element is prepared in the almost same position it reads 



with a write-in element and the angle-of^skew dependency of the amount of ofPtracks between 
elements is lost 

[0094] The composition of others in the gestalt of this operation, the operation, and the effect 
are the same as the gestalt of the 1 st operation. 

[0095] In addition, this invention is not limited to the gestalt of each above-mentioned 
implementation, but various change is possible for it. For example, in the gestalt of each above- 
mentioned implementation, although the yoke member was divided into two layers, the 1 st yoke 
member and the 2nd yoke member, you may form in one layer. 

[0096] Moreover, although the thin film coil was made into one layer with the gestalt of each 
above-mentioned implementation, it is good also as more than two-layer. 
[0097] moreover — the gestalt of each above-mentioned implementation — a base side — 
reading — MR element of business — forming — the induction type for writing to a it top — 
electromagnetism — although the thin film magnetic head of the structure which carried out the 
laminating of the sensing element was explained, you may make this built-up sequence reverse 
[0098] that is, a base side — writing in — the induction type of business — electromagnetism - 

- a sensing element may be formed and MR element for reading may be formed on it Such 
structure is realizable by forming in a base side by using as a lower magnetic layer the magnetic 
film which has the function of the up magnetic layer shown in the gestalt of the above- 
mentioned implementation for example, and forming the magnetic film which has the function of 
the lower magnetic layer it was indicated to the gestalt of the above-mentioned implementation 
that countered it as an up magnetic layer through a record gap film, in this case, an induction 
type — electromagnetism — it is desirable to make the up magnetic layer of a sensing element 
and the lower shield layer of MR element make it serve a double purpose 

[0099] In addition, it is desirable to use the base in which the crevice was formed, in such the 
thin film magnetic head of structure. And the size of the thin film magnetic head itself can be 
further reductionHzed by forming the coil section in the crevice of a base. 
[0100] moreover, this invention — an induction type — electromagnetism — a sensing element 

- having — this induction type — electromagnetism — - it is applicable also to the thin film 
magnetic head which performs reading and writing by the sensing element 

[0101] 

[Effect of the Invention] As explained above, by the manufacture method of the thin film 
magnetic head according to claim 1 to 10 or the thin film magnetic head according to claim 1 1 to 
20 One [ at least ] magnetic layer of the two magnetic layers, the upper part of a sensing 
element and the lower part, has a magnetic pole member and a yoke member, an induction type - 

- electromagnetism — It is made for the width of face in the edge by the side of the medium 
opposed face of a magnetic pole member to become smaller than the width of face of the 
magnetic pole member in the edge by the side of the medium opposed face for the bond part of 
a magnetic pole member and a yoke member. Therefore, even if it makes magnetic pole width of 
face small, as volume of the magnetic layer in near for a bond part of a magnetic pole member 
and a yoke member can be enlarged and magnetic flux arrives to the nose of cam of a magnetic 
pole portion, the effect that it can prevent that start and write in magnetic saturation and 
capacity declines is done so. Moreover, since according to this invention a magnetic pole 
member and a yoke member can be easily formed with high precision even if it makes magnetic 
pole width of face small, the effect that the thin film magnetic head which realizes the super-** 
width of recording track can be manufactured easily is done so. 

[0102] According to the manufacture method of the thin film magnetic head according to claim 2 
or the thin film magnetic head according to claim 12, especially Since it was made for the width 
of face of the magnetic pole member in the edge by the side of the medium opposed face for the 
bond part of a magnetic pole member and a yoke member to become larger than the width of 
face of the yoke member in the edge by the side of the medium opposed face for a bond part 
Even if it makes magnetic pole width of face small, as magnetic flux arrives to the nose of cam 
of a magnetic pole portion, while being able to prevent that start and write in magnetic saturation 
and capacity declines, the effect that the thin film magnetic head to which exact control of 
magnetic pole width of face realizes the super-** width of recording track to eye a possible 



hatchet can be manufactured easily becomes rema(^able. 



[Translation done.] 
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